Basement membrane carbohydrate as a target for bacterial adhesion: binding of type I fimbriae of Salmonella enterica and Escherichia coli to laminin.
Adherence of type-1-fimbriate Salmonella enterica and Escherichia coli to immobilized proteins of the extracellular matrix and reconstituted basement membranes was studied. The type-1-fimbriate strain SH401 of S. enterica serovar Enteritidis showed good adherence to laminin, whereas the adherence to fibronectin, type I, type III, type IV or type V collagens was poor. Only minimal adherence to the matrix proteins was seen with a non-fimbriate strain of S. enterica serovar Typhimurium. A specific and mannoside-inhibitable adhesion to laminin was exhibited by the recombinant E. coli strain HB101(pISF101) possessing fim genes of Typhimurium. Adherence to laminin of strain SH401 was inhibited by Fab fragments against purified SH401 fimbriae, and a specific binding to laminin, of the purified fimbriae, was demonstrated using fimbriae-coated fluorescent microparticles. Periodate treatment of laminin abolished the bacterial adhesion as well as the fimbrial binding. Specific adhesion to immobilized laminin was also shown by the type-1-fimbriate E. coli strain 2131 and the recombinant strain E. coli HB101(pPKL4) expressing the cloned type-1-fimbriae genes of E. coli. Adhesion to laminin of strain HB101(pPKL4) was inhibited by mannoside, and no adherence was seen with the fimH mutant E. coli HB101(pPKL5/pPKL53) lacking the fimbrial lectin subunit. The type-1 fimbriate strains also adhered to reconstituted basement membranes from mouse sarcoma cells and human placenta. Adhesion of strains HB101(pISF101) and HB101(pPKL4) to both basement membrane preparations was inhibited by mannoside. We conclude that type-1 fimbriae of S. enterica and E. coli bind to oligomannoside chains of the laminin network in basement membranes.